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FPSOs FPSOs -- Present and FuturePresent and Future
Session IV Session IV -- Conversions vs. New BuildsConversions vs. New Builds

Key DriversKey Drivers

§§ High confidence in the integrity of the asset over the High confidence in the integrity of the asset over the 
expected life of the fieldexpected life of the field

§§ Minimum life cycle cost of the assetMinimum life cycle cost of the asset

§§ Severity of environmental conditions Severity of environmental conditions 

§§ Regulatory requirementsRegulatory requirements

§§ Project scheduleProject schedule

FPSOs FPSOs -- Present and FuturePresent and Future
Session IV Session IV -- Conversions vs. New BuildsConversions vs. New Builds

Conversion ConsiderationsConversion Considerations
§§ Potential candidate forPotential candidate for::
§§ Short to medium anticipated field life (5Short to medium anticipated field life (5--15 years)15 years)
§§ Fast deployment (schedule advantage)Fast deployment (schedule advantage)
§§ Favorable regulatory environmentFavorable regulatory environment

§§ Tanker selection criteria criticalTanker selection criteria critical
§§ Hull generally designed for 20 years in world wide tradeHull generally designed for 20 years in world wide trade
§§ Original construction quality importantOriginal construction quality important
§§ Service history & repair records can indicate future expectationService history & repair records can indicate future expectations s 
§§ Accessibility for THOROUGH inspection reduces surprises laterAccessibility for THOROUGH inspection reduces surprises later
§§ Remaining life of vessel could limit flexibility to extend life Remaining life of vessel could limit flexibility to extend life of fieldof field

§§ Availability/cost of conversion candidatesAvailability/cost of conversion candidates
§§ Market for ‘70s vintage tankers could become tight in next 5+ yeMarket for ‘70s vintage tankers could become tight in next 5+ yearsars
§§ Few ‘80s vintage tankers built; most reflect aggressive cost cutFew ‘80s vintage tankers built; most reflect aggressive cost cuttingting
§§ Newer tankers could reduce cost advantageNewer tankers could reduce cost advantage
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FPSOs FPSOs -- Present and FuturePresent and Future
Session IV Session IV -- Conversions vs. New BuildsConversions vs. New Builds

New Build ConsiderationsNew Build Considerations
§§ Probable candidate for high volume development with Probable candidate for high volume development with 

anticipated long field life (20+ years)anticipated long field life (20+ years)
§§ More flexibility to accommodate field life extension w/o dry docMore flexibility to accommodate field life extension w/o dry doc kingking

§§ High confidence in baseline condition of assetHigh confidence in baseline condition of asset
§§ Should minimize future inspection/maintenance requirementsShould minimize future inspection/maintenance requirements
§§ Can designCan design--in FPSOin FPSO--specific features; particularly advantageous for severe specific features; particularly advantageous for severe 

environmentsenvironments

§§ Ability to accommodate more stringent environmental and Ability to accommodate more stringent environmental and 
regulatory requirementsregulatory requirements

§§ Better opportunity to have an integrated asset to operateBetter opportunity to have an integrated asset to operate
§§ Reduce marineReduce marine vsvs topside mentality in operationtopside mentality in operation

§§ Need to balance Offshore Need to balance Offshore vs vs Shipyard standards for hull Shipyard standards for hull 
and marine systemsand marine systems
§§ Creep towards Offshore standards increases costCreep towards Offshore standards increases cost
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FPSO WORKSHOPFPSO WORKSHOP

SESSION IV: SESSION IV: 
CONVERSIONS VS. NEW BUILDS CONVERSIONS VS. NEW BUILDS 

James M. James M. MagillMagill

UNITED STATES COAST GUARDUNITED STATES COAST GUARD

Washington D.C.Washington D.C.

Assumptions for this Assumptions for this 
PresentationPresentation

1.  United States Regulatory Scheme as it 1.  United States Regulatory Scheme as it 
applies to FPSOsapplies to FPSOs

2.  Focus of discussion is U.S. Coast Guard2.  Focus of discussion is U.S. Coast Guard

RequirementsRequirements

3.  The position presented represents the current  3.  The position presented represents the current  

policies of the United States Coast Guard policies of the United States Coast Guard 
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A Dual Regulatory ApproachA Dual Regulatory Approach

§§ FPSO Jurisdiction on the U.S. Outer FPSO Jurisdiction on the U.S. Outer 
Continental Shelf (OCS)Continental Shelf (OCS)

§§ Minerals Management Service (MMS)Minerals Management Service (MMS)

§§ U.S. Coast GuardU.S. Coast Guard

§§ USCG/ MMS MOUUSCG/ MMS MOU
§§ New MOU signed December 16, 1998New MOU signed December 16, 1998
§§ Clarifies agency responsibilities and Clarifies agency responsibilities and 

developed with considerable industry inputdeveloped with considerable industry input

USCG FPSOUSCG FPSO PRESENTPRESENT
REGULATIONSREGULATIONS

Conversions & New BuildsConversions & New Builds

• 33 CFR Sub N - OCS Regs

• 143.120 Floating OCS Facilities

• Policy Letter NO. 13-92

• OPA ‘90 Regulation - Double Hull Regs
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USCG FPSO USCG FPSO PROPOSEDPROPOSED
REVISIONS TO REGULATIONSREVISIONS TO REGULATIONS

Conversions & New BuildsConversions & New Builds

Subchapter “N” Revisions for FPSOs will:-

• Incorporate Policy Letter
• Include other revisions common to all 

offshore units
• Reference requirements for  OPA ‘90

Regulation - Double Hull Regs

USCG FPSO PRESENT USCG FPSO PRESENT 
REQUIREMENTSREQUIREMENTS

Conversions & New BuildsConversions & New Builds

•• U.S. flag U.S. flag FPSOsFPSOs
•• Must undergo USCG “Plan Review & Approval” and  Must undergo USCG “Plan Review & Approval” and  

inspection during construction   inspection during construction   

•• Must be issued a Coast Guard Certificate of Must be issued a Coast Guard Certificate of 
InspectionInspection

•• Must undergo annual C.G. inspection for life of Must undergo annual C.G. inspection for life of 
FPSOFPSO
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USCG FPSO REQUIREMENTSUSCG FPSO REQUIREMENTS
Conversions & New BuildsConversions & New Builds

Foreign flag Foreign flag FPSOsFPSOs
•• Must receive a USCG Letter of Compliance (LOC) after Must receive a USCG Letter of Compliance (LOC) after 

initial inspection, and annual inspection thereafter   initial inspection, and annual inspection thereafter   

•• Expected to comply with International treatiesExpected to comply with International treaties

–– SOLAS (Safety of Life at Sea)SOLAS (Safety of Life at Sea)

–– MARPOL 73/78 (Pollution prevention)MARPOL 73/78 (Pollution prevention)

•• NonNon--signatory countries or failure to comply with signatory countries or failure to comply with 
international treaties will result in: international treaties will result in: 

–– Treatment as a U.S. flag vesselTreatment as a U.S. flag vessel

FPSO POLICY CLARIFICATIONFPSO POLICY CLARIFICATION
Conversions & New Builds Conversions & New Builds 

§§ Are Are FPSOs FPSOs considered vessels for regulatory considered vessels for regulatory 
purposes?purposes?
§§ Answer: Yes (Title 1 United States Code, Section 3)Answer: Yes (Title 1 United States Code, Section 3)

§§ Is produced oil on board an FPSO considered Is produced oil on board an FPSO considered 
cargo?cargo?
§§ Answer: Yes. Answer: Yes. 
§§ Tank vessel requirements apply, including Tank vessel requirements apply, including 

requirements for a requirements for a TankermanTankerman-- PIC PIC 
§§ OPA’90 double hull requirements apply OPA’90 double hull requirements apply if oil is stored if oil is stored 

in hull tanks adjacent to the seain hull tanks adjacent to the sea
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CONVERSION FPSOsCONVERSION FPSOs
(U.S. Flag & Foreign)(U.S. Flag & Foreign)

Do Conversions have to meet OPADo Conversions have to meet OPA--90 double hull standards? 90 double hull standards? 
•• Answer: Yes, if considered a MAJOR CONVERSION, Answer: Yes, if considered a MAJOR CONVERSION, 

and oil is stored in hull tanks adjacent to the sea. and oil is stored in hull tanks adjacent to the sea. 

•• Existing single hull FPSOs built before June 30, 1990 Existing single hull FPSOs built before June 30, 1990 
may operate on the U.S. OCS…but are subject to the may operate on the U.S. OCS…but are subject to the 
OPAOPA--90 “phase out” schedule.90 “phase out” schedule.

•• In general…In general…FPSOs FPSOs undergoing major conversion after undergoing major conversion after 
June 30, 1990 must comply with the double hull June 30, 1990 must comply with the double hull 
requirements in 33 CFR 157.10drequirements in 33 CFR 157.10d

•• Each vessel undergoing a conversion will be considered Each vessel undergoing a conversion will be considered 
on a caseon a case--byby--case basis as to whether it is a major case basis as to whether it is a major 
conversion  for the application of OPAconversion  for the application of OPA--90 double hull 90 double hull 
requirementsrequirements

CONVERSION FPSOsCONVERSION FPSOs
(U.S. Flag & Foreign)(U.S. Flag & Foreign)

What constitutes a MAJOR CONVERSION? What constitutes a MAJOR CONVERSION? 
Per 46 USC 2101 (14a) :Per 46 USC 2101 (14a) :--

Major conversion means a conversion of a vessel thatMajor conversion means a conversion of a vessel that--

•• (A)  Substantially changes the dimensions or carrying capacity o(A)  Substantially changes the dimensions or carrying capacity of the f the 
vessel;vessel;

•• (B)  Changes the type of the vessel; (B)  Changes the type of the vessel; 
•• (C)  Substantially prolongs the life of the vessel; or(C)  Substantially prolongs the life of the vessel; or
•• (D)  Otherwise so changes the vessel that it is essentially a ne(D)  Otherwise so changes the vessel that it is essentially a new w 

vessel, as decided by the Secretaryvessel, as decided by the Secretary
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CONVERSION FPSOsCONVERSION FPSOs
(U.S. Flag & Foreign)(U.S. Flag & Foreign)

§§ No converted FPSOs in U.S. OCS at this timeNo converted FPSOs in U.S. OCS at this time

§§ In addition to meeting Coast Guard regulations in 33 CFR In addition to meeting Coast Guard regulations in 33 CFR 
Subchapter N for U.S. and foreign flagged FPSOs the Coast Subchapter N for U.S. and foreign flagged FPSOs the Coast 
Guard will likely require some type of enhanced survey, which Guard will likely require some type of enhanced survey, which 
would include :would include :--

§§ Proof that a fatigue assessment has been performed to Proof that a fatigue assessment has been performed to 
assure remaining fatigue life of major structural members assure remaining fatigue life of major structural members 
is sufficient for life as FPSO, particularly for older unitsis sufficient for life as FPSO, particularly for older units

§§ Proof of special hull inspection to assess present steel Proof of special hull inspection to assess present steel 
thicknessthickness

USCG NATIONAL OFFSHORE USCG NATIONAL OFFSHORE 
SAFETY ADVISORY SAFETY ADVISORY 

COMMITTEE (NOSAC)COMMITTEE (NOSAC)

• NOSAC Subcommittee formed recently to identify any added 
risks in deepwater that have not been assessed. 

• Task statement includes :-
- Risks associated with conversion of tankers to FPSOs 
- Risks from collision with other vessels.

• Report will be used to assess present regulations 
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SUMMARYSUMMARY

§§ MMS & USCG have Joint jurisdiction of MMS & USCG have Joint jurisdiction of FPSOs FPSOs 

§§ CG/MMS MOU clarifies agency responsibilitiesCG/MMS MOU clarifies agency responsibilities

§§ FPSOs FPSOs considered tanks vessels by USCGconsidered tanks vessels by USCG

§§ Coast Guard COI or LOC is requiredCoast Guard COI or LOC is required

§§ OPAOPA--90 hull requirements....case by case basis and 90 hull requirements....case by case basis and 
only if oil stored in hull tanks adjacent to seaonly if oil stored in hull tanks adjacent to sea

§§ NPRM on 33 CFR Subchapter N is a Roadmap for NPRM on 33 CFR Subchapter N is a Roadmap for 
determining CG position & philosophy on FPSOsdetermining CG position & philosophy on FPSOs

§§ NOSAC Subcommittee identifying any deepwater NOSAC Subcommittee identifying any deepwater 
risks including conversion of tankers to FPSOsrisks including conversion of tankers to FPSOs
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Conversions vs. New Builds:

Perspectives from an
FPSO Builder and Operator

Presented by:
Lawnie Sturdevant

Manager, Sales & Marketing
MODEC International LLC

Workshop Conducted by Offshore Technology Research Center
June 7 & 8, 2000

FPSOs Present and Future

FPSOs Present and Future

• Decision Factors: Conversion vs. New Build Decision

• MODEC Experience Summary

• Critical Engineering Concerns

• How to Avoid Them

• Conclusion

Agenda
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FPSOs Present and Future

Main Factors in Decision Making

Conversion vs. New Build

• Service Life without Drydocking

• Cost

• Project Schedule

• Operator Preference

• Regulatory Requirements

§§ HistoryHistory

§§ General Contractor Specialized in Marine Equipment General Contractor Specialized in Marine Equipment 

§§ Pioneer and Leader in FPSO, FSO & TLP TechnologyPioneer and Leader in FPSO, FSO & TLP Technology

§§ Founded in 1968Founded in 1968

§§ Focus on Offshore IndustryFocus on Offshore Industry

§§ Present Corporate Organization:Present Corporate Organization:

(A Company of MITSUI & FMC Group)

MODEC EXPERIENCE

MODEC INTERNATIONAL LLC
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1st Wave:1st Wave:
ConstructionConstruction
VesselsVessels

2nd Wave:
Drilling Rigs

è

3rd Wave:
FPSO & FSOè

MODEC EXPERIENCE

DB 102 èè

4th Wave:
MOSES TLP

è
Twelve (12) Major Projects Executed as the General Contractor:Twelve (12) Major Projects Executed as the General Contractor:
§§ MARATHON Kakap MARATHON Kakap NatunaNatuna FPSO FPSO 
§§ CHEVRON Anoa CHEVRON Anoa NatunaNatuna FPSOFPSO
§§ JHN Lufeng 13JHN Lufeng 13--1 FSO1 FSO
§§ AMOCO Liuhua 11AMOCO Liuhua 11--1 FPSO1 FPSO
§§ SHELL TODD Maui B FPSOSHELL TODD Maui B FPSO
§§ CHEVRON Escravos LPG FSOCHEVRON Escravos LPG FSO
§§ MARATHON Tchatamba MOPU + FSO (Gabon)MARATHON Tchatamba MOPU + FSO (Gabon)
§§ PEMEX Cantarell Field FSO (352,000 DWT; 800,000 BOPD)PEMEX Cantarell Field FSO (352,000 DWT; 800,000 BOPD)
§§ BHPP Elang FPSO (Australia)BHPP Elang FPSO (Australia)
§§ EXXON FPSO New Hull Concept Design (900m W.D., Angola)EXXON FPSO New Hull Concept Design (900m W.D., Angola)
§§ PETROBRAS PPETROBRAS P--37 FPSO (900 m Water Depth)37 FPSO (900 m Water Depth)
§§ BHPP Buffalo Field FPSO (Australia)BHPP Buffalo Field FPSO (Australia)

Current Projects in Progress:Current Projects in Progress:
§§ MOSES TLP for El Paso Energy’s Prince Field (GOM)MOSES TLP for El Paso Energy’s Prince Field (GOM)
§§ VietNamVietNam White Tiger FSO (new build)White Tiger FSO (new build)

FPSO/FSO/TLP EXPERIENCE
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Longest FPSO in service:
14 years, with no downtime.
Marathon Kakap Natuna FPSO.

Largest FPSO in design
throughput:  300,000 BFPD.
Amoco Liuhua FPSO

Largest FSO in design
throughput: 800,000 BOPD.
Pemex Cantarell FSO

Chevron Anoa
Natuna FSO

Chevron 
Escravos 
(Nigeria): World’s 
First New Build
LPG FSO

El Paso Energy
Prince Field (GOM)

Conversion

9 projects completed

New Build
2 FSO projects completed

1 FSO in construction1 TLP in construction

MODEC EXPERIENCE

• Award 8/93

• Install 3/96

• Typhoon prone area
(hit by Super Typhoon
Sally in 9/96 - see
separate panel)

• 1,000 ft. water depth

• 650,000 bbls storage

• 300,000 BFPD 

• 65,000 BOPD
+ 5 MMSCFD
+ 290,000 BWPD 

Nan Hai Sheng Li

Harsh Environment, High Capacity FPSO

Amoco Liuhua 11Amoco Liuhua 11--1 FPSO1 FPSO
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FPSO Nanhai Sheng Li Separators

TYPHOON EXPERIENCETYPHOON EXPERIENCE

 Omni Directional  
Typhoon Conditions 

Super Typhoon 
“Sally” 

Return Period (years) 100          > 100 

Wind (knots):  
    30 min @ 10 m elevation 

  
 87 

 
111 

Wave Spectrum: 
    gamma = 3.0; sigma = 0.1 

JONSWAP 
P = 4.8 

 
N/A 

Significant Wave Height 43.3 ft / 13.2 m N/A 

Spectral Peak Period (sec) 14.7 N/A 

Maximum Wave Height  78 ft / 23.8 m 88 ft / 27 m 

Zero Crossing Period (sec) 11.5 N/A 

Current Profile:    
    D = depth (m) from MWL 
    V = current velocity 

0 
226 

0 
100 

 
 

n Comparison: 100 Year Typhoon Design Conditions
vs. Super Typhoon Sally Hindsight Forecast

NOTE:  Sally passed about 10 miles South of Liuhua, exposing the field to “near optimally 
severe” conditions.  Ocean Weather Inc. forecasted 140 kt. winds with gusts up to 170 kts.
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FSO Ta’ Kuntah
• Award June ‘97

• Ready to Install June ‘98

• 1st Oil August 14, ‘98

• 246 ft. water depth

• Hurricane prone area

• 352,000 dwt tanker

• 2.3 million bbl storage

• 800,000 BPD loading

• Offloading to 2 shuttle
tankers simultaneously

• 2 x stern thrusters

• 15 year life extension
MODEC owned & operated under 10 + 5 year lease.

Pemex Cantarell Pemex Cantarell Field FSOField FSO

No downtime
allowed!!

PEMEX CANTARELL FSOPEMEX CANTARELL FSO

§§ Turnkey Contract for Design, Supply, Install & Operate Turnkey Contract for Design, Supply, Install & Operate 
FSO FSO Ta’KuntahTa’Kuntah

§§ Major elements:Major elements:

§§ Ship Ship acquistionacquistion

§§ Ship repair and life extension (15 years)Ship repair and life extension (15 years)
§§ external turret (10 wire/chain lines piled)external turret (10 wire/chain lines piled)
§§ installation of two stern thrustersinstallation of two stern thrusters
§§ 2 x 16” I.D.2 x 16” I.D. CoflexipCoflexip risers (up to 800,000 BOPD)risers (up to 800,000 BOPD)
§§ 2 x 20” floating hoses (up to 55,000 BPH in tandem)2 x 20” floating hoses (up to 55,000 BPH in tandem)
§§ 3 x 16” loading arms (up to 80,000 BPH side3 x 16” loading arms (up to 80,000 BPH side--byby--side)side)
§§ 7 Yokohama fenders7 Yokohama fenders
§§ loading & offloading metersloading & offloading meters
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Bottom Plate
Replacement

New Steel Construction
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Turret Head 
Installation

Marine Loading
Arms
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Operations StatisticsOperations Statistics

Duration:Duration:
August 15, 1998 August 15, 1998 –– March 30, 2000March 30, 2000
No. of Tankers Offloaded:  127No. of Tankers Offloaded:  127
Total Barrels Offloaded:  70,726,188Total Barrels Offloaded:  70,726,188
Pollution Incidents:  NonePollution Incidents:  None
Downtime:  NoneDowntime:  None

Operations StatisticsOperations Statistics

• The three Cayo Arcas SPMS closed on Sept. 1,  2000,
for  9 days of maintenance. 

• Production and terminal operation transferred entirely to
FSO Ta’Kuntah:

– Cargo loaded : 6,732,032
– Daily Average Rate : 750,000 bbls (design = 800,000)

– 12 Simultaneous offloadings
– 2 Tandem offloadings

• Similar performances October 19 - 27, 2000, due to
Cayo Arcas closure for metering calibration.



FPSO Workshop Proceedings:  Presentations                       
Houston, TX

June 8, 2000  - Session IV: Conversions vs. New Builds

27

FPSOs Present and Future

Advantages

CONVERSION NEW BUILD

SERVICE LIFE W/ O
DRYDOCKING

15 years or less 20 years or more

COST Less cost More cost

SCHEDULE
Less engineering,
shipyard & transit

time

More engineering,
shipyard & transit

time
OPERATOR
PREFERENCE

Varies Varies

REGULATORY
REQUIREMENTS

Varies Varies

• Tank Arrangement

• Steel - Fatigue Life Assessment

w Application of ABS/SafeHull technology
to FPSO conversion
w Thickness gauging

• Corrosion protection

• Piping systems & valves

• Inert gas system

• Boilers and steam

• Cargo pumps

Critical Areas - Hull & Marine Systems

FPSOs Present and Future
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Problem Areas in Tankers Problem Areas in Tankers -- Experience GainedExperience Gained

1.  Corrosion in cargo tanks bottom plates1.  Corrosion in cargo tanks bottom plates
and in horizontal structuresand in horizontal structures

2.  Corrosion in ballast tanks2.  Corrosion in ballast tanks

3.  Cargo piping problems inside tanks3.  Cargo piping problems inside tanks

4.  Fatigue Life4.  Fatigue Life

FPSOs Present and Future

Typical Wastage Typical Wastage 
of Bottom of Bottom 
StructureStructure

FPSOs Present and Future
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How to Avoid it:How to Avoid it:

1.  Change in design concept1.  Change in design concept
2.  Minimize ballast shifting2.  Minimize ballast shifting
3.  Eliminate cargo piping in tanks3.  Eliminate cargo piping in tanks
4.  Emphasis on strict shipyard specifications and4.  Emphasis on strict shipyard specifications and

inspectionsinspections
§§ StructureStructure
§§ CoatingCoating

5.  Change in coating specifications5.  Change in coating specifications
§§ Inorganic zincInorganic zinc
§§ Pure epoxyPure epoxy
§§ Hard coating in tank bottomHard coating in tank bottom

FPSOs Present and Future

EngineeringEngineering
MustMust be operationsbe operations--oriented to:oriented to:

§§ Minimize / zero downtimeMinimize / zero downtime
§§ Reduce operations disruptions (time/cost) by Reduce operations disruptions (time/cost) by 

facilitating:facilitating:
§§ Periodic maintenance Periodic maintenance 
§§ Periodic inspectionPeriodic inspection
§§ Repairs to maintain the required service lifeRepairs to maintain the required service life

§§ Reduce FPSO manning (OPEX and risk reduced)Reduce FPSO manning (OPEX and risk reduced)

FPSOs Present and Future
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Conclusions:Conclusions:
§§ Conversions and New Builds are Proven Conversions and New Builds are Proven 

OptionsOptions

§§ Decision Making Hinges on Several Factors, Decision Making Hinges on Several Factors, 
including Regulatory Prerogativeincluding Regulatory Prerogative

§§ OperationsOperations--focused Engineering and Expert focused Engineering and Expert 
Shipyard Supervision are Keys to SuccessShipyard Supervision are Keys to Success

FPSOs Present and Future
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Peter Noble
ABS Group
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